Bias in diet reporting may be both random and non-random, and may be found with simpler as well as more advanced dietary instruments. A random bias will contribute to obscure relations between diet and disease. A systematic bias may obscure or aggravate such associations. Underreporting of non-protein energy has been found to be substantial, particularly among those who are obese or have high dietary intakes. Such a non-random bias on the group level would tend to aggravate associations between dietary non-protein and disease. Whether the net result of the random and non-random bias aggravates or obscures relations depends on the relative magnitude of the two.
Dietary measurement error is undoubtedly a major obstacle to understand and overcome when studying diet/disease relationships. Weak associations between diet and health are generally attributed to difficulties in obtaining valid information on dietary intake, and, indeed, a random bias may obscure diet/disease relations, for instance, the relation between fat and breast cancer (Bingham et al., 2003) . It has been argued that random measurement error, from the more simple food frequency questionnaires, used in many studies on diet and breast cancer are prone to large measurement errors, whereas more detailed and precise instruments, such as 7-day food diaries, may better capture intake because of a considerably smaller random bias (Bingham et al., 2003) . Although we generally agree with this point, we would argue that even the 7-day food diary may not be sufficiently precise to detect the true associations between diet and health. Indeed, it has been consistently demonstrated, in studies using biomarkers as reference method for assessment of dietary intake, that not only isthere a considerable error associated with different diet instruments, but also this error seems particularly large for subgroups, such as the overweight or obese individuals . Additionally, as a number of studies have shown, this error is not only a consequence of general underreporting of all foods, but arises from a selective underreporting of certain foods, for example, particularly foods high in fat and/or carbohydrates (Heitmann and Lissner, 1995; Poppitt et al., 1998; . Indeed, if those eating the most fat are those that are also most likely to underreport the consequence, it may be that an observed association between fat and disease is aggravated and, hence, the true health risk associated with a high-fat diet will be overestimated (Heitmann and Lissner, 1995) .
We earlier studied bias in dietary reporting of energy and protein intake in relation to percentage body fat, by comparing data from an interview of dietary intake with data estimated from 24-h nitrogen output, and estimated 24-h energy expenditure among 323 adult Danish men and women (Heitmann and Lissner, 1995) . Our results suggested that errors in dietary reporting of protein seem to occur disproportionately with respect to total energy, an error that was most common in obese subjects. On average, approximately 23% (approximately 2.5 MJ) of all energy was underreported, of which energy from non-fat protein accounted for the majority (2.3 MJ). However, specifically among the 30% most obese, average energy underreporting was 36%, or almost 4 MJ, of which again most was attributed to underreporting of non-protein (3.6 MJ). Figure 1 illustrates the non-protein bias occurring, and shows that the greater bias among the obese resulted in a greater bias among those consuming most non-protein (in this case fat and/or carbohydrate as energy from alcohol were omitted from the analyses). In a recent paper, we examined associations between fat intake and low-density lipoprotein (LDL)-cholesterol levels among 152 adult Danish men (Heitmann and Lissner, 2005) by comparing associations between LDLcholesterol levels and either self-reported information about fat intake or information about fat intake corrected for reporting error. This study demonstrated weaker associations for the corrected data and, hence, is an example of an observed aggravated association that did not exist, once corrections had been applied.
In the light of these results, we have based on the hypothesis that underreporting is the only source of measurement error, now taken the opportunity to recalculate the data presented by Bingham et al. (2003) , in assessing the relation between breast cancer risk and fat intake with the 7-day food diary. In our previous study, we could not assess the proportion of the underreported non-protein made up by fat (Heitmann and Lissner, 1995) . However, if it is assumed that as little as 25% of the underreported nonprotein energy in this sample of Danish adults was dietary fat, a total of approximately 25 g of fat would have been underreported daily. In using the data presented by Bingham et al. (2003) , we can reconstruct the number of cases and controls, as given in Table 1 . Bingham et al. (2003) reported on odds ratios of 1.15 for every quintile increase of fat. However, we use the absolute mean fat intake from each of the quintiles given by Bingham et al. (2003) as quintile scores. We can calculate an odds ratio of 1.11 (P ¼ 0.03) of breast cancer for every 10 g increase in fat intake. Now assume, for the sake of simplicity, that there is no underreporting in the lowest quintile, and a progressive linear increase in underreporting to 25 g of underreported fat in the highest quintile. As can be seen from Figure 2 , the odds ratio is now 1.07 (P ¼ 0.03) only after this 'correction' for systematic underreporting. Others have proposed that fat Adapted from Bingham et al. (2003) . constitutes most of the underreported energy and, hence, our assumptions in the present study are most likely conservative. If fat underreporting constitutes more than 25% of all under reported non-protein, the resulting odds ratio will be even lower than 1.07. In summary, it is not debatable that random error would tend to obscure relations between dietary fat and disease, but additionally systematic error on the group level may well aggravate associations. Indeed, the net result based on these opposite effects depends on the relative magnitude of these two errors. However, it is still debatable whether dietary measurement error may explain the absence of a significant association between dietary fat and breast cancer risk in cohort studies, as suggested by Bingham et al. (2003) .
